We calculate the partition function of a harmonic oscillator with quasi-periodic boundary conditions using the zetafunction method. This work generalizes a previous one by Gibbons and contains the usual bosonic and fermionic oscillators as pa~cular cases. We give an alternative presc~ption for tbe analytic extension of the generalized Epstein unction involved in the calculation of the generalized thermal zeta-functions. We also conjecture on the relation of our calculation to anyonic systems.
Let us then calculate the partition function for a harmonic oscillator with qu~i-~ri~i~ boundary conditions. For a usual (bosonic) harmonic oscillator and even for a fermionic oscillator the ~o~esponding partition functions can be obtained by various methods, in particular by a path integral continued to the Euclidean space,
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where S is the classical action. For the bosonic case we have S = $ &e x( W' -$)x dt and the integral is taken over periodic functions on the interval (0, p) , n(t + p) =x(t). (2) The fermionic case can be treated on similar grounds substituting the classical (c-number) functions x by anti~ommuting Gr~smann variables n and X, which must be antiperiodic on the interval (0, /3),
and the path integral measure is
For the generalized case, however, there is no such prescription, In order to circumvent this difficulty we follow the work of Gibbons who first applied the zeta-function method to the calculation of the partition functions for the bosonic and fermionic oscillators as the following determinants,
2fe~o"ic( p) = det+' ( w2 -8:) janhper..
As our starting point, we shall then take as the definition of the partition function for the general case the following determinant,
where fl is a parameter related to statistics and 8 is related to the quasi-periodic boundary condition of the chosen oscillator. By quasi-periodic boundary condition we mean that x(t+/3) =e"x(t).
The particular cases of the bosonic and fermionic oscillators can be obtained by taking g = -4, B = 0 and u = + 1, 0 = a, respectively, as we shall show below. 
The function l0 (s; Z.,) is the generalized thermal zeta-function, which reduces to the Gibbons cases for particular values of 6'. From this function one can calculate the desired partition function
When the function defined by Eq. ( 10) is not analytic at the origin we will have to make an analytic continuation forD(s,v,0/2 ) n= in order to determine the partition function Z:(p). In fact, the application of the generalized zeta-function method consists basically of the following three main steps: first find the eigenvalues and construct the series LJ( s) = C,,, AiS; then make an analytical extension for the whole complex s-plane (or at least into a region containing the origin) and finally compute exp 
This partition function will reduce naturally to that of the usual bosonic oscillator if we take u = -4 and B = 0 I219
Analogously, for the quadratic fermionic oscillator of Finkelstein and Villasante [7] we have, after choosing cr=+l, O=r, that
The linear fermionic oscillator [ 81 is obtained with the choice L + L'/2; (T = +1, 67 = T 2ket'"(/3) = 2cosh( +/3).
In fact, because of the genera1 properties of the determinants, the above choice could also be (+ = t-i, B = IZand L unchanged. Curiously, Gibbons was able to find this result for the linear fermionic oscillator without a similar resealing in L. This was possible since he considered, from the beginning, the sum in the zeta-function (9) only over positive values of m. This naturally falls into our result since this introduces a factor $ for D( s, V, 0/27r) and results in a corresponding power for the determinant, as can be seen, for example, in Eq.
(1%. A physical interpretation of our result is also possible. Eq. (16) corresponds to the partition function of what we call the anyonic oscillator, in the sense that besides interpolating continuously between the bosonic and fermionic cases it contains these two cases as particular choices of the parameters involved. This result coincides with the one given by the authors using the Green function method to calculate the ratio of two determinants [ 41.
Actually, anyons are expected to live in two space dimensions [9] , but the generalized statistics they are related to, can also be defined in one space dimension [lo] as we have done here. Furthermore, it has been shown in the literature that anyons confined to the lowest Landau level correspond to anyons in one dimension [Ill.
As a satisfactory quantization for anyonic systems is not yet known, we believe that our result may contribute towards this direction. Besides, we hope that our analytic continuation for D( s, V, 0/2~) will be of help in discussing other problems, specially in quantum field theory as the computation of effective actions at finite temperature, the Casimir effect, etc.
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Appendix
Here, we will derive the analytic continuation for D(s, V, 6'/27r) given by Eq. (13), along the lines of Ambjorn and Wolfran [ 51, and its main properties at s = 0. In fact their result corresponds to a particular case of ours, when we take 8 = 0.
Starting from Eq. ( IO) and using the integral representation for the Gamma function H. Boschi-Filho. C. Farina/Physics Letters A 205 (1995) [255] [256] [257] [258] [259] [260] and using the fact that r ( -$) 
which is precisely the result shown in Eq. (15).
